To investigate the place of the transcription factor nuclear kappa B (NF-kB), which is a marker of chronic inflammation, in the etiology of the ovarian carcinoma. Methods: NFkB analysis with the immunohistochemical method has been performed. To evaluate immunohistochemical NF-kB expression in the ovarian tissue, the H-score method. H-score = ∑ Pi (i+1), where ''Pi'' is the percentage of stained cells in each intensity category (0-100%) and ''i'' is the intensity indicating weak (i=1), moderate (i=2) or strong staining (i=3). Results: It has been seen that, the mean H score is statistically significantly higher in the patient group with serous and musinous adenocarcinoma diagnosis than the two other patient groups (p<0.005). Conclusions: Factor nuclear kappa B is an important mediator that acts in the chronic inflammation. The highest expression rates are determined by the immunohistochemical method in the ovarian cancer group.
apoptosis, angiogenesis, immune reaction, cellular adhesion and differentiation (NF-kB). NF-kB pathway plays an important role in the inflammation and carcinogenesis 6 . NF-kB family consists of different subunits as p50, p65 (RelA), c-Rel, RelB, p50, and p52. The most prevalently found subtype in human cells and all other mammalian species is p65/ p50 heterodimer structure which is found bound to intracytoplasmic inhibitor protein (IkB). Following internal gene mutation and/ or external stimulation IkB kinase enzyme is activated and translocated into inactive NF-kB. As a consequence, it effects transcription genes with resultant stimulation of local and systemic inflammation leading indirectly to carcinogenesis 7 .
In this study, our objective was to discuss the place of the NF-kB, which is an important factor of the cancer etiopathogenesis and indirectly contributes to the inflammation and inflammatory mediators, in the etiology of the ovarian cancer.
■ Methods

Patient selection
Patients presented to our clinic were divided into 3 groups based on histopathology results as benign, malignant and borderline cases. Group 1 consisted of patients diagnosed as serous cystadenoma, Group 2 comprised of cases with borderline ovarian tumors and Group 3 included patients with a diagnosis of serous cystadenocarcinoma. Ethics Committee Approval is done (2016/14).
Histopathologic diagnosis of ovarian tissues
When cyst composed of bland epithelium resembling fallopian tube epithelium or surface epithelium of ovary;
■ Introduction
Although ovarian cancer is the second most frequently seen gynecologic tumor, epithelial ovarian cancers have the highest rates of mortality. Primary tumors of ovaries originate from germ cells, sex chord, stromal and superficial epithelial cells and ovarian tumors of epithelial origin constitute 95 % of the entire group 1,2 . Especially epithelial ovarian cancers are diagnosed at a later stage when the tumor has already had distant metastases. This condition complicates treatment of the disease and decreases survival times below the expected ones 3 . Borderline ovarian tumors (BOT) is a definition independent from epithelial ovarian cancers, and it is firstly described in the year 1973 and constitutes nearly 15-20% of epithelial ovarian cancers 4 .
Inflammation is the most important cause in the pathophysiology of cancer tissue. Mediators released into the environment lead to cellular DNA damage, inhibition of apoptosis and development of angiogenesis which results in growth and progression of tumor cells and formation of metastases. It is well known that interleukin-6 (IL-6), which is increasingly synthesized during the chronic inflammation process, stimulates angiogenesis, the main factor in the local invasion and distant organ metastasis. It has been demonstrated that this effect depends on the increase of mRNA synthesis induced by the vascular endothelial growth factor (VEGF). The levels of C-reactive protein (CRP) (another important mediator) increases also during the inflammation and the invasion capacity of the tumor cells, which consequently induces the cancer development 5 .
In recent years mostly studied chronic inflammation mediator has been nuclear transcription factor-kappa beta (NF-kB) which at the same time controls cellular proliferation, serous cystadenoma was diagnosed. Serous cystadenoma has flat cyst lining and smooth outer surface. Cyst lining varies from pseudostratified tubal epithelium to single layer of flattened to cuboidal cells without atypia or mitoses. The serous borderline tumor was diagnosed when a cyst has fine, friable and exuberant papillary projections lining inner cyst walls and cells resemble those in benign serous tumors, extensive epithelial stratification, and tufting with a detachment of individual cells and cell clusters. But typically multilocular, cystic and solid with soft, friable papillae filling cyst cavity containing serous bloody fluid and hemorrhage and necrosis was seen in serous carcinoma. Invasive serous carcinoma was composed of neoplastic cells resembling those of fallopian tube epithelium and architecture varies from papillary to glandular to solid to complex papillary architecture.
The benign mucinous tumor was diagnosed when cyst lined by bland, nonstratified mucinous gastrointestinal-type epithelium. If glands lined by mild to moderately atypical gastrointestinal-type mucinous cells with variable nuclear stratification, tufting or filiform papillae;Mucinous Borderline Tumor was diagnosed. If cyst lined highly atypical gastrointestinal-type mucinous cells and confluent glandular expansile pattern of invasion with markedly crowded glands with little intervening stroma; Mucinous Carcinoma was diagnosed.
Ovarian samples for immunohistochemical labeling of NF-kappa B/65 (RelA) Ab-1
There are five different members of the NF-kB subunit family: p50, p65 (Rel A), c-Rel, RelB, p50, and p52. These proteins form homo-and heterodimers, with the classic NF-kB heterodimer containing p50 and p65. Of these members of the NF-kB family, the p65 subunit is able to activate the transcription of target genes. Therefore, in the current study, a specific kit containing antibodies against the p65 subunit of NF-kB was used to detect the level of activated NF-kB in endometrial samples.
Samples for immunohistochemical assay were obtained four-micrometer paraffin sections on poly-L-lysine coated slides were dried in an oven for one h at 60°C. The sections were then dewaxed in xylene, rehydrated in ethanol and then incubated for 10 min in 3% H 2 O 2 to block endogenous peroxidase. After washing in phosphate buffer saline (PBS), the sections were incubated for 8 min in Ultra V Block. The immunoreaction was performed for 60 min with ready to use NF KappaB/p65 (Rel A) Ab-1antibody (NeoMarkers, Labvision Corp., Fremont, CA, anti-NFkB p65, polyclonal PA 138279). After washing in PBS, slides were incubated with horse radish peroxidase (HRP) kit. Finally, the preparations were developed in AEC (3-amino-9-ethylcarbazole) chromogen counterstained with hematoxylin and mounted with aqueous-mount. To evaluate immunohistochemical NF-kB expression in the ovarian tissue, the H-score method introduced by Budwit-Novotny et al. 8 was used. This semiquantitative method consists of summing the percentages of positively stained cells and multiplying this by a weighted intensity of staining: H-score = ∑ Pi (i+1), where ''Pi'' is the percentage of stained cells in each intensity category (0-100%) and ''i'' is the intensity indicating weak (i=1), moderate (i=2) or strong staining (i=3).
Statistical analysis
The SPSS 15.0 program was used for the statistical analyses. The values were expressed as a mean ± standard deviation (SD) 
■ Results
Our study participants were divided into three different groups based on their histopathology results. Group 1 consisted of 9 patients with the diagnosis of serous cystadenoma. Group 2 comprised of a total ten patients with a diagnosis of borderline ovarian tumor. In this group 9 patients were diagnosed as serous and the remaining patient was diagnosed as a mucinous borderline ovarian tumor. Group 3 contained eight patients diagnosed as serous carcinoma (n=6) and mucinous carcinoma (n=2).
The mean age of the patients was 52.03 ± 12.56 years and three groups did not differ significantly with respect to patient ages. All patients in Group 1 underwent a total abdominal hysterectomy and bilateral salpingo-oophorectomy (TAH+BSO). Ten patients diagnosed as borderline ovarian tumor underwent combined TAH+BSO (n=7), pelvic-paraaortic lymphadenectomy (PPLND) and omentectomy or unilateral salpingo-oophorectomy (USO), PPLND and contralateral ovarian biopsy (n=1) or USO, contralateral ovarian and multiple peritoneal biopsies and PPLND (n=1), while the remaining patient underwent only USO and multiple peritoneal biopsy procedures. All patients were evaluated as FIGO stage 1 and during postoperative follow-up chemotherapy was not required.
Cytoreductive surgery (tumoral excision leaving <1 cm tumor tissue intact) was performed for 4 of 8 patients diagnosed as an epithelial ovarian tumor. Four patients in this group underwent TAH+BSO, PPLND, omentectomy and appendectomy (n=2), TAH+BSO, omentectomy, PPLND, peritonectomy and splenectomy (n=1) and TAH+BSO, PPLND and omentectomy (n=1) According to FIGO classification; the patients were categorized as Stage IIIC (n=7) and stage 1C (n=1). All of the patients received six courses of adjuvant paclitaxel and carboplatin treatment. Five patients diagnosed as epithelial ovarian tumor underwent intraoperative hyperthermic chemotherapy (HIPEC). Characteristics of the patients participated in the study are summarized in Table 1 . The assessment of immunostaining for NF-kB was made by using the H-score method. In the calculation of an H-score, a summation of the percentage of area stained at each intensity level multiplied by the weighted intensity of staining is generated. In Group 1 which consists of patients with the diagnosis of serous cystadenoma estimated mean H-score was 127.7± 48.4 points, while mean H scores of Group 2 with borderline tumors and of Group 3 with epithelial ovarian tumors were 166.0 ± 95.5 and 311.2 ± 80.2 points, respectively. When intergroup NF-kB positivity was evaluated using immunohistochemical method, statistically significantly higher H score was detected in Group 3 consisting of patients with the diagnosis of serous or mucinous epithelial carcinoma (p<0.001) ( Table 2) . When the images from the light microscope of the immunohistochemical results of our study were examined, it was seen that cytoplasmic and/nuclear NF-kB expression was more apparent in the group diagnosed with ovarian cancer compared to the other two groups (Figure 1) . 
■ Discussion
Tumors developing from ovarian tissue have been classified as germ cell, sex chord stromal and epithelial cell tumors, epithelial ovarian cancers have become an important health problem, and because they are diagnosed at a late stage when they had distant organ metastases and being the most fatal female genital system cancer, they threaten patient health significantly. In the whole world, nearly 2/3 of the newly diagnosed 240.000 cases lose their lives 8 . However, borderline ovarian tumors consist 15-20% of all epithelial ovarian tumors. They were firstly defined by International Federation of Gynecology and Obstetrics (FIGO) in the year 1973 and classified as a tumor with low malignant potential. Although its definition bases on totally histopathological findings, epithelial cell proliferation without stromal invasion is the gold standard in the establishment of the diagnosis of the borderline tumor 9 .
Although many different causes have been described in the etiology of ovarian cancer, chronic inflammation is an important factor in the etiology of both epithelial and also borderline ovarian tumors. Regular cycles of ovulation cause chronic inflammation which increases cytokine secretion leading to an acceleration of cellular mitosis, apoptotic errors, and development of malignant transformation 10 . In many literature studies significantly higher levels of some proinflammatory cytokines (i.e., interleukin 2-4-6-12 and 13) have been detected in follicular fluids of patients diagnosed as ovarian tumor when compared with the control group 11 . However, the mechanism in which increased cytokine secretion induces carcinogenesis in ovarian tissue has not been clarified yet. This challenging condition requires demonstration of different intracellular mechanisms which explain the etiological role of inflammation in carcinogenesis. The importance of estrogen in the etiology of ovarian carcinoma should not be forgotten. In their study, Perniconi et al. 12 determined that dysmorphological changes emerged in the ovarian superficial epithelium in rats, which received high dose estrogen. It was also demonstrated that inflammatory mediators were responsible for the effect of estrogen. The increased mitogenic activity stimulated the synthesis of the growth factors and cytokines. Bcl-2, c-Myc proto-oncogene, α-TGF and IL-6 levels increased during the estrogen-depended increase of mitosis. These mediators were also responsible for tumorigenesis due to the stimulation of the cell proliferation and apoptosis.
To this end, in recent years mostly studied chronic inflammation mediator is nuclear transcription factor-kappa beta (NF-kB) which at the same time controls cellular proliferation, apoptosis, angiogenesis, immune reaction, cellular adhesion and differentiation (NF-kB) 13 . NF-kB pathway plays a very important role in inflammation and carcinogenesis 14 . NF-kB family consists of different subunits as p50, p65 (RelA), c-Rel, RelB, p50, and p52. The most prevalently found subtype in human cells and all other mammalian species is p65/ p50 heterodimer structure which is found bound to intracytoplasmic inhibitor protein (IkB). Following internal gene mutation and/ or external stimulation IkB kinase enzyme is activated, translocated into inactive NF-kB. As a consequence, it effects transcription genes with resultant stimulation of local and systemic inflammation leading indirectly to carcinogenesis 7 .
Many studies have been performed which explained the association between NF-kB activation and cancerogenesis. Mosialos et al. indicated that established effectiveness of Ebstein-Barr virus in the etiopathogenesis of Burkitt and Hodgkin lymphoma is exerted through activation of NF-kB 15 . Still increased NF-kB activation at a cellular level was demonstrated in cases with Hodgkin's lymphoma which displayed extranodal spread 16 . Nagel et al. 18 demonstrated higher NF-kB activity in cases with hairy cell leukemia 17 . In another study where 33 patients with colorectal cancer, increased NF-kB activation was demonstrated in patients with established diagnosis of malignancy. Zhao et al. 19 demonstrated increased NF-kB activation in patients diagnosed as papillary thyroid carcinoma.
When studies investigating gynecologic tumors and NF-kB expression are reviewed, publications supporting our study have striked our attention. In a study which consisted of 63 patients diagnosed as epithelial ovarian cancer, a direct correlation was detected between increased NF-kB expression, chemoresistant disease and lymph node metastasis 20 . Chen et al. 21 compared outcomes of 411 patients with epithelial ovarian tumor and healthy 438 patients and demonstrated significantly higher NF-kB expression in the tissues of the patients with established diagnosis of malignancy. Although the presence of a viral effect in the etiology of cervical cancer has been indisputably accepted, in recent years the significant role of NF-kB expression in the development of cervical cancer has been also demonstrated. In a study where 240 cervical cancer tissue and 290 normal cervical tissue specimens were investigated, higher NF-kB expression has been demonstrated in patients with the diagnosis of cervical cancer 22 . Nakahara et al. 23 displayed that contamination with Human Papilloma Virus (HPV) type-16 which is the most important agent in the etiology of cervical cancer increases NF-kB expression which consequently stimulates persistence of HPV infection. Review of the studies which investigated the correlation between NF-kB and endometrial cancer have yielded similar results. Various studies have demonstrated that IL-6 cytokine which induces cellular proliferation, exerts this effect by indirectly enhancing NF-kB expression 24 . In a study where NF-kB expression was investigated in in vitro cell cultures using Western blot technique, increased NF-kB expression was observed in cancer cells 25 .
The importance of the chronic inflammation and of the cytokines and inflammatory markers, which are increasingly secreted from the inflammatory cells, is well known. These cytokines cause direct DNA damage and, in addition, contribute to the tumorigenesis due to the indirect inhibition of the apoptosis and stimulation of angiogenesis. In the estrogen-dependent ovarian carcinoma, the levels of the inflammatory markers increase under the influence of estrogen. The importance of these mediators is well known in the etiology of the ovarian carcinoma, which is considered as a secondary development to the dysmorphology that emerges at the cellular level in the superficial epithelium.
■ Conclusions
Factor nuclear kappa B is an important mediator that acts in the chronic inflammation. The highest expression rates are determined by the immunohistochemical method in the ovarian cancer group.
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